Electromagnetic tachometers are applied to many industry products. The magnetic field analysis is required for these performance evaluation. In this paper, we propose an electromotive force (emf) calculation method for an electromagnetic tachometer system which corrects vector potentials calculated from 2D finite element method in a focused area. The calculated and the measured emf are in agreement with 70%. And tendency of calculated emfs agrees with that of measured emfs. Therefore, the present method has advantages for design and evaluation of an electromagnetic tachometer systems.
INTRODUCTION
Electromagnetic tachometers (EMTs) have simple structure, and produce non-contact sensing. They are used in many applications, such as sensors of automobile wheel rotation detection, because of their high reliability (1) . (2) .
In many cases, they are designed by experience. Optimal design using numerical analysis is necessary to obtain higher performance of EMTs. The 3D or hybrid(3) finite element method (FEM) produces a more accurate evaluation, but it requires a high performance computer, and much time. In this paper, we describe as follows:
(1) The electromotive force (emf) calculation method of an EMT, Figure 2 shows an analysis model of the EMT system. In this model, there are 7600 elements and 7800 nodes. The dirichlet condition is given at y=150(mm).
Correction of vector potential
The analysis of the EMT system is a combined problem of an axisymmetric and an orthogonal system. In the analysis of the EMT system using the 2D-FEM, the emfs are evaluated higher than the measured emfs. In this section, the authors propose a method to correct vector potentials from 2D-FEM to evaluate accurately the emfs of the EMT. Each energy of the EMT in the axisymmetric and the orthogonal system should be equal. So the equation (4) is obtained.
Therefore, the relation between the potentials in each system can be shown as following.
Where the total flux in each system is equal, the following relationship is obtained.
Therefore, the following relationship is obtained.
From equation (5) and (7), the relationship between the potentials in each system is shown as the equation (8).
Results from the analysis of the cylindrical-type EMT system by the 2D-FEM in the orthogonal system are evaluated by the equation (8).
Method of considering recoil permeability
The permanent magnet of the EMT is an Al-Ni-Co alloy magnet. It is necessary to evaluate a recoil permeability for the numerical analysis of the EMT. coercive force Hc' is given in each gap length. 
Calculation method of emf
The linkage flux in the equation (1) There are some problems with the overall analysis of the EMT system. The 3D analysis is better for accurate evaluation . But this simpler method has advantages in the practical design of EMTs.
CONCLUSION
The conclusions of this paper are shown below:
(1) We proposed an evaluation method which focused on a partial area of the EMT system and described the principles of the evaluation method.
(2) The results of emf simulation with the corrected potentials and measurement results are in agreement with 70%. And the tendency of the calculated emf agreed with that of measured.
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